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(64) Toy vehicle steering mechanism 

(57) A toy vehide comprises a powered 
steering mechanism Including a 
steering arm 1 prvotsblethrough a 
limited arc toeteer atteaatone whee!2 
of the vehicle, and a rewerslbty drivabls 
rotary transmission member 15 
driving h/ connected with aaid steering 
arm to eelectably pivot the same m 
either direction of steering operation, 
the driving connection 17,19 between 
the said transmission member and the 
said steering arm being euch that when 
the steering arm reaches the limit of its 
prvotar movement in eitherdirectfontha 
aaid driving connection i* eutomaticelly 
disengaged to enable further rotation of 
the said transmission member without 
further movementotthestBering arm, 
but is automatically reengaged ait least 
when the direction of rotation of the 
transmission member Is reversed. A 
reversible motor 9 controlled by cebte or 
radio drives a transmission member 19 
provided with recesses 19 which 
co-operatB wtth protrusions 17 on 
flexible wlnga 1 8 of the steering arm 1 . 
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SPECIFICATION 

Toy vehicle steering mechs etam 

5 This Invention relates to powered steering mech- 
anisms fbrtoy vehicles and has ae Its primary object 
to protfdesuche mechanism which, eawellaapsr- 
mrttlng a eteerable wheel or wheels to be turned 
throug h a selectable angle f n either direction, eldo 

10 Incorporates means for preventing overloading of 
the mechanism. 

According to the invention there la provided a toy 
vehicle having a powered steering mechanism in- 
ducing a steering arm p Rotable through a limited 

15 arctDStaeratlsastonewheelofthBvehfcla^nda 
raverslbly drfvabfe rotary transmission member 
drivfngh/ connected with said steering arm to selec- 
tebly plvotthe aame in either direction of arteering 
operation, the driving connection between the said 

20 transmission member and the said steering arm 
being such that when the steering arm reaches the 
limit of Its pivotal movement (neither direction tha 
said driving connection ts automatically disengaged 
to enable-further rotation of tha said transmission 

25 member wfchoutfurther movement of the steering 
arm, but ie automatically reengaged at least when 
the direction of rotation of the transmission member 
F» reversed. 

Wfth such an arrangement, if power continues to 
30 be supplied to the said rotary transmission mam bar 
to rotate the aame despite the fact that the said steer* 
Ing arm has reached one of the limits of rts pivotal 
movement, the driving connection between such 
parts Is automatically olsengagsd, us preventing the 
36 mecheniamfrom being overloaded end possibly 
damaged. 

In a preferred form of the Invention the said auto- 
matic disengagement of the driving connection ia ef- 
fected by a camming action between tha said rotary 

40 transmission member and drive- receiving msans on 
the said steering arm which means Is normally drlv- 
fngly engaged by the said transmission member. 
The said rotary transmission member Is then prefer- 
abty formed wtth et [east one opening spaced from 

45 i to axis of rotafiorv the saTddrrve-receivtnB means of 
the steering arm normally engaging in saldopsnlng 
end the said camming action bel ng effective to dls- 
ongaga the said drive- receiving means from said op- 
ening. More preferably, the said rotary transmission 

60 member reformed with a ring of add openings cent- 
ered on Its rotary axis, the said drive-receiving 
means oflhe steering arm normally engaging in et 
least one of seld openings, and said further rotation 
of the transmission member causing the said drive- 

66 recsMng means to automatically engage In the next 
succeeding opening or openings In tha ring. With 
such a preferred arrangement, unlimited further rot- 
ation of tha rotary transmission member Is poasibls 
without overloading the mechanism, as the eald 

60 drive-receiving means of thB steering arm is suc- 
cesslvehr cammed outof engagement with eech op- 
ening In turn as such further rotatloncontlnues. 
When the rotation of the transmission member ia re- 
versed, however, the automatic raengagementofthe 

65 said drive- receiving means In one or more of the ring 
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of openings readies the mechanism for steering op- 
eration in the other drection as soon as is desired. 

Preferably the said rotary transmission member is 
a flat gear wheel, the said ring of openings being 
70 formed In a face of the gearwheel betwesn to centre 
and its toothed periphery. Such a gearwheel may 
conveniently comprise the final element of a reduc- 
tion gsartraln connected to a prime mover for the 
powered steering mechanism, such as a miniature 
75 electricmoior, located in the vehicle. In a preferred 
form of the invention the said reduction gear train 
comprises, in the order stated, a first worm gear on 
an output8haftof the prime mover, a flat gearwheel 
mashing with the eald worm gear, a second worm 
80 g ear fixed to the said flat gear wheel, a plnton gear 
meshing wfth the said second worm gear,andthe 
said rotary transmission mem bar meshing with the 
said pinion gear. 
An embodiment of the Invention will now be des» 
85 cribed by way of example and with reference to the 
accompanying drawings, In which :- 

FfgurB 1 1s a plan view of the powered steering 
mechanism of a toy vehicle accord ng to the inven- 
tion, with the steering arm nearly at the limit of its 
30 plvotaJ movement In one cfi paction; 

Ffgure2\aB vertical longitudinal medial croae- 
eectional view of the apparatus of Figure 1 ; 

Figure 3\* a cross-section on the line III - III of 
Figure 2, showing the driving connection to the 
95 stealing arm engaged; and 

Rgure4\s a vlewslmiiarto Figure 3 but showing 
the driving connection disengaged 

Referring to the drawings, a steering arm t Is con- 
nected to the front wheels 2 of a toy vehicle In a con- 
100 vantionaf fashion, via a vertical steering pin 3 engag- 
ing fn a slot 4 In a cross member 5, and linkage 
mem bars 6. The steering arm 1 la fixed to a vertical 
ehaft 7 Journal led for rotation in the vehicle body 
structure, and the pivotal movement of the steering 
105 arm aboutthe axis of the shaft 7 In each direction of 
steering Is limited by tha engagement of the forward 
face of the cross member 5 with pillars 8 of the veh- 
icle body structure, the apparatus being shown In 
Figure 1 with the steering mechanism nearly at the 
110 limit of itsright hand steering movement. 

Steering movement of the steering arm 1 1s pow- 
ered bye reversible miniature electric motor 9, which 
drives the steering arm througha reduction gear 
train com prising a first worm gear 1 0 on the output 
115 ehaft 11 of the motor 9, a flat gearwheel 12 meehing 
with the worm gear 1 0, a second worm g ear 1 3 fixed 
to the gearwheel 12, a pinion gear 14 meshing with 
the worm gear 13, and a final rotary transmission 
rnBmbsr In the form.ofaflat gearwheel IBmeshlng 
1» with the pinion gear 14, thegearwheel 15bsJng 
mounted for rotation on tha vertical shsft7carrylng 
the steering arm 1 so thetthe gearwheel 15and the 
stesrlng erm are rotstaWe and plvotable respectively 
aboutthe sa me vertical axis. Tha motor 9 Is re- 
125 vBraiblydrrvablehyauserinanysuitablsfaahionto 
steer the toy vehicle, for example by a cable connec- 
tion or by radio control. 

The driving connection between the rotary trans- 
mission gear 1 5 and the steering erm 1 is by way of 
130 drlve-raceJvingmeanstntheformofa pair of flexible 
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wings 16extendlng in diametrically opposite dlr- 
ectiontfrom the shaft 7 and having drive-receiving 
portions In the form of upstanding protrudone 17. 
ThegearwheeMS reformed on to underneath flat 

5 tea 18 wfth a ring of recess es 19, a diametrically op- 
posite pair of which normally receive the respective 
protrusions 17 on the arms 1 6, to enable drive to he 
transmitted from the gearwheel 15 to tha steering 
arm 1 . Thus the wheels 2 are 3teerebla aelectably in 

1C eitherdirectlon r toa68fectabledearee,by.operetion 
of the motor 9 in the appropriate direction for an app- 
ropriate time, to rotate the shaft 7 and thereby pivot 
the steering arm 1 to effect steering movementofthe 
wheels. 

IS If, however r the motor continues to be driven Inthe 
same (fraction when the steering mechanism has 
reached thelfmtt of Its movements one or other dir- 
ection, the driving connection between the gear 
wheel 16 end the steering arm 1 is automatically dla- 

20 engaged by the continued rotation of the gear wheel 
having a camming effect on the prtrtrustone 17 to 
cam them out of the pair of recesses 1 9 in which they 
were engaged, as shown in Hgure 4, thus enabling 
the rotation of the gee r wheel to continue whilst the 

25 steering arm remains stationary at the Umft of Its 
pivotal movement. As the rotation of the gear wheel 
15 continues further, the protrusions 17 wilt elide Into 
the next pasr of recess 1 9, and then be cammed outof 
those recess win turn. However, when the direction 

30 of operation of the motor Is eve ntually reversed, the 
protrusions win remain In en appropriate pair of re- 
cesses to permit steering movement In the other dir- 
ection. Thus any overfeed on the mechanism b ef- 
fectively prevented. 

3d 

CLAIMS 



1. Atoyvehlde having a powered steering mech- 
anism Including e steering arm pivots bl e through a 

40 limited arc to stserat least one wheel of the vehicle, 
end ereveralhly drive We notary transmission 
member drMngly connected wfth said steering arm 
to selectably ptvotttie seme in efther direction of 
steering operation, thsdriying connection between 

46 the said transmission member and the seld steering 
arm being such that whenths steering arm reaches 
the limit of its pivotal movement in efther direction 
the seld driving connection Is automatically disenga- 
ged to enable: further notion of the said transmis- 

60 ricn member without further movement of the steer- 
ing arm, but Is automatically reengaged At least 
when the direction of rotation of the transmission 
member Is revere biL 

2. Atoyvehicleasclelnvadlnclsiml f whereinthe 
55 said automatic disengagement of the driving con- 
nection Is effected by a camming action between the 
said rotary transmission member and drive- 
receiving means on tha said sieerln g arm which 
meansis normally drtvlngly engaged by the said 

60 transmission member. 

a Atoyvahideascialmadindaim2,wherelnthe 
said rotary transmission member Isformed with at 
least one opening spaced from rte axis of rotation, 



mlng action being effective to disengage the said 
drive-receiving meensfrom said opening. 

4 Atoyveh1dea*clalmedlncliam3,whereinthe 
said rotarytrenamlsslon memberlsformsd withe 

70 ring of said openings centered on its rotary atfs, the 
seld drive-receiving means of the steering arm nci* 
maliy engag ing In at least one of said openings, end 
raid further rotation of the transmission member 
causing the said drtverecetvtng means to automatlc- 

75 ally engage In the next succeeding opening or open- 
ings in the ring. 

5. A toy vehicle ascialmed in claim 4, wherein tha 
eaid rotary transmission member te a flat gear wheel, 
the seld ring of openings being formed In a face of 

80 tha gear wheel between Its centra and its toothed 
periphery 

& A toy vehicle ea claimed In claim 5 r wherein the 
said drive-receiving means on the steering arm com- 
prises e pair of drive- receiving portions engaging In 

85 two diametrically opposteanes of said openings. 
1. A toy vehicle atj claimed In claim 6, wherein 
salddrlve-receivlng portions are resilientfy urged to 
engage in said openings. 
S. AtoyvehicteaacWmedlndalmaor?, 

90 wherein a pivotal mounting shaft of the said steering 
arm aleo mounts thaaaid transmission member for 
rotation, theeaid drive-recalvlng portions ofths 
steering arm being provided on extensions the reef 
extending radially from t he safd shaft 

95 9. Atoyvehfdeasclalmed in any of claims 5tc8> 
wherein the said openings are Inthe form of re* 
Dcseee In the said face of the rotary transmission 
member. 

10. A toy vehicfe as claimed In any of claims 5 to 
100 9, wherein the said rotarytransmisslonmsmberla 

the final element of a reduction gear train connected 
to a prime mover for the said powered steering 
mechanism, located in the vehicle. 

11. Atoyvehlde as dalmed in dairn 10, wherein 
105 the said reduction gear train comprises, in the order 

Btated,afirst worm gear on an output shaft of the 
prime movar,aflatgear wheel meshing with the seid 
worm gear, a second worm gear fixed to the aaid flat 
gearwheels pinion gear meshing wfththesaid 
110 second worm gear, and the said rotary transmission 
member meshing with the said pinion gear. 

12. Atoyvehlde as claimed in dalm 10 or 11, 
wherein the said prima mover Is a miniature electric 
motor. 

115 13. A toy vehicle having a powered steering 
system substantially bb hereinbefore described wfth 
reference to the accompanying drawings. 
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